Bcl-2-associated X protein is the main mediator of manumycin a-induced apoptosis in anaplastic thyroid cancer cells.
We previously demonstrated that the combination of paclitaxel and manumycin A, a farnesyltransferase inhibitor, enhanced apoptosis of anaplastic thyroid cancer (ATC) cells. However, the mechanism of the manumycin-induced apoptosis is not fully understood. In this study, we discovered that mitochondrial ultrastructure condensation occurred after treatment with manumycin or manumycin plus paclitaxel. Bongkrekic acid and cyclosporin A, which are known inhibitors of the voltage-dependent anion channel, failed to inhibit cytochrome c release induced by manumycin or manumycin plus paclitaxel, suggesting that mitochondrial permeability transition pores were not involved. We also found that manumycin induced translocation of Bcl-2-associated X protein (Bax), another possible mediator of cytochrome c release, from the cytosol to the mitochondria. Silencing Bax with a specific small interfering RNA blocked manumycin-induced mitochondrial condensation and cytochrome c release, arguing the dependence of manumycin-induced apoptosis on Bax. Using a binary adenoviral vector system, we found that overexpression of Bax enhanced manumycin-induced apoptosis of ATC cells, and the combination of manumycin and overexpression of Bax increased inhibition of ATC xenograft growth in nude mice. Thus, we concluded that manumycin-induced apoptosis in ATC cells was primarily mediated by Bax and that increasing Bax expression may sensitize ATC cells to manumycin.